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Abstract. This paper relates to an archaeological field work study conducted at the site of Thuma- 
mah, about 90 Km. NE of Riyadh. The objectives of this study focus on the nature of human occu- 
pation in the Thumamah area, and also on verifying the conclusions reached by an earlier field work 
team from the General Directorate of Antiquities and Museums. This study shows the richness of the 
study area with a wide variety of archaeological remains; A number oflithic samples were collected, 
and some stone strucutres were excavated. This paper presents important discoveries related to past 
human occupation of the Thumamah site, in particular, the documentation of tens of hearths that 
contain burnt wood. 
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ILjL 3_daj SjJLs 3J>dJ L^lya jujl^Jj L^ ^ - J 

^J-tajI ^yi] ^Lu JjuvjJ dUl)^ Jjdv 

L-U^l (J ^ f } ^ > 3.^ £ ~33 ‘^j-ul^dJI 4 3 tr> it 4 _^JJl_>J| 4jl3jJI 

.?c_<_uJU 4_<^_4 c JLc.I 

4_<_u|jjJl 4 _3_kia ,4_Lld-L.U J 1 a f.Vl Cj j. 4 J 0 ? jl_ 3 j 
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!j dJ 1 <■ *** 3 ^ J-3-S i j^j->~ | 4_ljn. L i ^j_a < 4 Jj^Jo 4 _u_aj di 1 j" A 
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J* u'j-rH^' ^Lld^jl Id^lj j-^d c_a^LlXlj 
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J^J ( - iU3 cjt 3 M 3 d>-a ^ ^1 i^ljJU 

; ^ * ( - ^ * J1 < a r. La d - Ira o ijl (^-3-^ * da^L SL dV I j — jJiT C^_a 

1 4_aLa-lJ I ^^>3^1 J-a_*U Jx ^ 3 a ^ a lr . jj>- 3 j ^-xdi ^dd 
i 6 L^3_3^Ldj 4 L^lc t-Juiu..^ LL3_JI 3 ♦ ■ j L j 

9^ LT- 3 lA 3 ^ * u 4 LT^J i( * i UJ>^*J *-^J 3 JJ*) .'.' 


J^-*T U* 3jjd_UI daLtjVlj j-ajL3Ul ^_d>^3 
4 _uj»aJI 4£lai jJLsI J^ 4 jjL33 a <— lj. m < t dad^j idud^>J I 

J^-^ cr^ ^wdtj dj^^dL dlsj . Loj— 33 3_> > j.» , ,.t l 


1 ^ J 3 < i4_j_a| 


da LLa>»^l_xa 


1 ^ C L^jj l jSL^j 4 j a L J I daLjjVl ^ <^li.l {__£.} ^Lj_U 311 

da l ti a xL^Jjl 1 4 j < ,. jl j 4_j_jid_j_a JLa-dl jt jjL^_a 4 jM_jJ 
lj_ad^ La did ‘J^Lal j I 4_£ ^dL ijr Si pjLaLaJl jJ j_j^>J l ^dtJ 

ddl— £j * Jjj 3 J 1 jj-d t— 4-t 3 m!I d»L_J_a-d 3 a x-xx a ^ 

a I jjxljudj 4_t3jdJl 4 3 L ; 11 y£jZu ^ ^3 ^ a! , ,, ^ 
daljjVI *JlLa t 4_p- L i n i~ti L 33U ^ ^_i 3 ‘s La— <_3 1 j 3 , ^ ^ i 3a 
.Sj^idlU daLlj_p«JI ^LLd cilld^j 4 4di3jJU 4j^d?tj>JI 


f * * ' * yjU) - i* \ t Si cc^l ()i 3M ixsll 


g-jLUll t^L- 4 U^t <&-“b A 


4 JU 


Ad uni alii 

v ■= _ - 


j . *H L^-j-3 j. * ■ u j <4 3UU 1 

^ <;L>. La£ . 4_aLaMl 4 n U la <y& aLLo-V U 4^jLj^s 

Oj I ZuJL a LLL 3 ^ 1 1 o-4 jLJJ 1 ‘ ^ 

Sjl t_*j^aJ 4-lljilll oLu^ 4^L^J .4jU9j-a 

U 7 c_Lu La i4_jjl JuII oLojIaII <j-4 3^>2 -lJI C A -L)J 

j* 35 

. 4jj Lai 1 (jrA ^ 'j J-9 

CjL^UI o-° 4 rt \^._ sc — a Lcl^ji n "t l uJ^a xlIU j-£ 

3 j“'a c, i / <d 4 _lL)Ji 4jlj_lL> CjI 3 Cj Ll T u-L/OJ i 4 o^u J 1 4 j^j*_>JI 

pj ~ a 1 J^lto I t Coj J_>Jl <— - i 3 r . 1 4_jj l /^) t - 

. (_4>\ t * > OlA^J O-Aul}) 5 AA' 


isr $ 1 a LsO^au < 


I jufc aJ^ ^j-LI < 6 -p o-*j 


^ A i 1 L^Zuj UJLaj 4 j j-^- J 1 Oj L ea < 1 1 < 4_<_u I j jJ 

4^ljJ_a ^ j-Zj JLa_LL ‘f-L jJI ^ 4 i A 3 4 — <-uljA 

1 IL > J 4_L-oljjJl l4Jj ^LLb o' 4_3_3 ^LLbV La-AJ -o^AA' 

4 _^Uiil 4 dlaU ^ O-^ ‘ 4 j>^>JI oLAiU Bj^aLLo 4 J^£lLU 

.(Alsharekh 2002) a^iui *l^li ^ J_> 

C^ j A, a j 4 <4j Jiil cdJj 0^-5 dJ J— L . x"J» t fW-wl—oJl o' 4_uoL-tk 

A JU3 oLa2j Lv-^-loK o ^'l ^ -I^. U' (j\ ^4 J^a-u ‘L^A*^ 4-aLaitJI 
4Jb Ji_a JLa_L, t 4_A0-*JI 4 j ( ^ 1 O-J^xli 


: I^Iju_lLdj Cc^o l ' 4 rt tr> * 4 

_J 4 <_JjJl!I o'^Jb \ 4 jU«3 ^hJI 4 nUm 

^0 Juu 4 _LjJ_'3 JLa-^ * 4-4Liin 

^bi ^ 0 * J ^ cr^ ‘ 

CjL_u l ^ Adu l 4 ill < - < 2. ~t > " ) I . Yo ‘ o a Y o Yo 

w U A h q ]1 4 rtUUI ^ L j - t - j i U j-aJj <^jLu * ^UAJI 


o - 4 


d-AlTLst 


i t 4_iic ^ JljljjJ t 4 jJ j - A < 4i 1 1 4_uj_*Jl 4 -^LqJ.I 

♦ 

Jl A, HJ I ^jo, Uj~^ 4 — a U . U \ 0J-& J^_JiJj 

^jJI .(Arabian shelf) \^ j — jl 1\ uijJI 

^£b^ . 4 _oj-*JI iy* 4 -^o-AJIj u U *tj^Vl o^*j 

i a Q pjy 1 i 4_q < ^ j 4 _lLo j Cj L ib^^-J 4 _u^_ajj 4 j i dA 

ujjJlJI o^o • (j 5 -<-u b->^ ^ 0 /^->. aJ 1 oIIjj^-J 0-4 * 


Aj d < 4 a C-&J jbuo ^LaIaJI ^La T .aI jLj_a 4_}JSj_bJI 

4 _uaL>. ; 4 _jjb ' -i' 3- 43 Cy* 43 ^>- Loj j ^ 1 ^-a 

ALiL^jVI cJ'^a j . L^-lS JUjljJI SjLb^J ^'3-4 L-^l Jaj 

0-4-4^ lJla-LIUj jlb^l 4_U^J 1 bA-p- 1 4 3 U < U ^ 

Oates) ^1^11 0-4 jjlc ^ c m 3nt l *ixpVl ^11 

.(1978;Masry 1974 

^_4_u_U | Jlj t4_j_>o_*J! 4_JL_A--bJlj 4 _jJL_a— I 4. 3 In U 1 (jt-^3 
L^J!>L>- <, .3jui o 1 3 b x J j-. a" < 4 « Ij ^V"l ^^3 

oljbl >^' ^'j-4 0^>^' 

Oa-j J^j . .3jj-lJLl olj . 3 m JIj iJLua-til 4 j 3JS^>. 

L)L_Lij jjIjjlII Jl^ . 4 _jj-^^ oUxIIa o^-H 

i I jiSL^j . i ^ t ■■ A i 4,i-La jJ I 3 q, j 3" 1 ^ aj o' 4A 

Q^ J, A A.1 I ^ < .^» xl i ' ~ ' *' r^3 ~ < U 4-j^)— ^J> v! I Lb l— i T u-l! I i-bL-LJjl oj-^ 
b_ajil) o^- 0 o-4 o~4^' (_r^ ^JJ^-4 ^ 3-^Lib t 4^La-U CLuJ^>J' 

4Jl^l^ t ^^VA oJL^bjW ‘^ VV UJL^'i 

^.A jlj>» j l a 3 ( 4-SLLa-i i o-4 4_uJ 1 , a A i l I 4 3U i 1 1 o^ j-Jjl 3- i H 

.CjLlLljlU ^LLA J>L>- o-a 4_JJ jibJj o' 4-AUill 

^oJI .J^sLliJI ^-u.11 SjLllVI 0-4 j-i V idUj-^ 

3 3UiH ur &j .o^b^ 1 4 3 . LtiL a ^ J^' 4jl^3 4bj^vl 

^'>-4 o^J L^a L43 4—aLaAJI ^5-4 J-4_oxJ 

a j % j ,UJ 1 4_ Lt > 1 1 o-C 4b^> 3 a oLaji^-a L;r Lc 
4_p 3 3 <>» OjLaj-U a 3jLC.Ua (j-o^-oJj La . 4_3 1^ < U 
S^JLoil ^j-a j a 3 4 j( jJL-u ^JlM J-oxLxibJl 

^ . C^JJLJ>JI o-u^-aJI J_aj La 4 _Jj_J»VI 

4-lLbLa ^ j^ul!\ Ljl jjL*-4 o' '*^ 

^ylll ijljli ^4! ( 3jb^ -Ul 4_p-L 0-4 4^-aLLb o-°9A' 

4 j Aj rJ\ 2 ^un i dU 1 x ^3 ^jJJI (^JL-kJI 
3^3 -r Ml a ^L^-loJI o^JJJ 0 3 o' Cr^ 0 >“ * J a ”< 

^ 3 3 d 31 1 Ojufc 4 j1ju ^4^ 4_a^Lc. . L^ U^4-^A' 

4-uLaJ 0-4 La^ j-a 3 4j>L o^aj tl4-° ' * J ^Y lJ 4 3lr> < a 

j juA *t l |j_^J J 3 _a 3 i^LjJ' 4j_jJ_a Lx-Sj-a O^ > ■■ a L j 

.(-4U‘l o^A^b oAob) 

LUb-aJlj 4 _i jL-Uui .1 < "^' 3 3 iitll . Li 3a j t .4^33 -a-II o ^°~3 

^ cjL 1 _u oMj j >^-3 cA! HJ * J “A 9 * <L> ^i KXIj 



f\"t “ AUSi oc^\g> 34 is\jJ\)xsl\ 







3JI£.Lb JLlo-uJJ . L$jl jLs^aJ juuulUJ JU-xUI J C-JjJlII (jy ILp*Lj 

* 

I J I ^ — t_a I JiL_oJ jJ I i j , >vl L j1a jJ I j ^_>iJ t J^_a 4 -Jj^- i^> 

* 

4 3 1 a 4 3 tlo 1 ^ ^ In « <> . 4 jl i •>< 1 1 4 1 < til mil 1 jl3 < » 

. 4_p-Ll1! CjLlIZU! Jt a ) 4jj) tsi ^ll ^y-La^Jl jj3c_^>JI 

jjL5eJu t4jjjVlj c_jLuAII {jja j-liiSJI 4j-ua^jl oiub Jl^r 

l 4-j^IL-JaJ I Ir> a VI 4 ?Lj_a 4_LaL>- 4__j_Lt_>vJ I 4 1 < nl < nil ^j_a 

0 JLA (jyic. j-a-uj .^3e_jJ! ^ !U « o ^ * * — *^ ^ * O*-? ^ 6 c - La3 j I 

4 llm ^ 4_jj I j. ->■ 1 1 1 oLjLUl j Cj l^-tse. JuJ I 3 JlC d 1 1 ^ ! 1 

. 4jj I jje-uaJ I 


£jjJI CjLo^j ^lr. 3j^j^_a oUoL) (Jij-tlaJI ^1 

oLlj^sLj ^ jLi^ ^jJl t (Arabian Shield) ^ »Jl 

i) ^ : \ ^V^ uJL>^ii (j-uJLjjlj) l£> J L-* JJ jfc ^ 

4_2_La_i_a ^ / «.tl ..jjl < >»“ j. ^ > i ) * : \ \A * 

L^_1_j_3 I jJl J— lLo 4JjL_i_ILc CjLu^Su 4jMj CL<j*_jlI ! 


jJLaJj . L^ljJ^ti-aj ^IsjLjlJI (JLj_>. 4 l<«l<.«n i-°>j—3u j 
£ya CjLLj^So A> 1 1 c_jjJL>JI { ^1\ 

. 4jj^eILa 3jL*_». l^ilitj i ^ j-.x ^.1 1 j ^yJLa^Jl ^jsej>J1 

(^j! La t4j^-suJ! jJ-al ^J jl-oj CjLc. J uualll * 1 1 C-uudj-*j Jl9j 

.4jj_5t_uaJ! ^jL>Jtlj Ja^ X ** L ^J JujLivVl ^j-a j-JiSJI ^yJ] 

*— A* * L^jljJLJtlaj JLjl^JI ^J) rt < « (jriJ L^-C.UjjI 


Cj^LjJI 4_<_uIjJl 1I (jJoLLa (jr^J 1 ^ ^ |Cu/L 

* 

. j-stjJI ^ U < .i (3^.5 ^ *\ * * L^-LojjI i LiidLoit-jl 

j. j i <n j c_jj-Jl!Ij JLa-tiJI ^V-^Li 3 -a 4_jLLi_uJI 4 , t 1 (^y-Lj 
CjLo^JI j (J_ajJI c j-a 4_3_Jo 4 3 U <U ^ JLA 0 ,I^x3j . L^jI 
tCjj i I Ujjlllj ^yJLajJI J-3T >iU 3-iiJ £>£. c< j ?e— a ^ylLlI t4 j.IjiaH 
4.L.U.LJ1 l ^ ill jJL^Jj ^yllJI 4 jJjVI 4_^3_J>. ^C. OL.c n ) ^ll I 
4 3 In <11 ^ Ju4> ♦ 4 jl3 4 nil 4 y ^ 1 1 a 4 j.l i>J 1 


iLjLtHl 


^ V‘ - AUVi oC5^>J\()) ^Mi\il\iX3il\ 






CjUJI Jj 



j J 'i BjLl^oJ! : l^ vL 1 * « J j-h 2 JLij jlb^ .4>M_cJ 

4_lL, j| 4jjl^3-a Jaj-Liv ^ 4^1 obV| 
tgJ a^tU cr Ll 3j^>LIaJ| ^JL*il 4 JjL*_<i O ^vgJL^JI 

* 0 I J-C. L< 1 C < <0 ^C, JA I yjt> La Li> Ji_lC. j A j I 

l£3-^ :4jL (JJjjVl £_B jll " 4_B^£. 

L -4 £^i-^ lJi11j%_)J * 4_uLSLo 3_L_>-ji [ $ x-U ^<aj 4_jjLt3a^. L UL) 

CjIjjI ^ — a J£ 1 — J JL-C, tlui ^ 


.jjLoxj t_daL_4i_aj ‘f'i^’i L ^±>-^ > ' 

‘^>j| 3j^LL J£ jJ^ <_BjBjJ| JlBj 

tSj^kLlaJI Lr^ 2 - J-^ 3 (Ji"^d 4_ijJ_a 4 _li V L^> r ^ A. 

‘ jlj-j l — ua » ! | (^Jlc .1 ^yB £_<3a_2i 

j— -*-3l jj^Lkil 4 _j}j ^ u_Li ^L^LL 

< d>‘-‘-“ 4 -^J * er^-V-^ ^ < «U c3£>- a Jd- 2 o- 4 CjL_uI Jl^.VI 

L:lt ^ j 4 *Ljj> 4 ^j jlB La 4jpVl ^ijiiJt ^ "4_^i 4 ~,n 

(JT 2 <-ujL^eO_o 3 ‘iKLiii.xi L$ <>I tj *-a__^o ij-^l jiaJI 

cIla (j ^x j duL^j . <jy— L i 13 1 j. > -i <3j-BLir<_aj Lu- 3. * I jK^, 
J< ( -' J ^*" 4 L u ^ - 1 • ^ ^ ^ 1 ^ ‘ ^ L£ La-Lu 4 4_ij L33_a j a l^_LiaJ ) 

O- 4 4 dJ- rt d ^>4 J£ jU_>? Jua.^3 4. j. 3 j ^ VI j ... 

oLLLLlI ^bIj.^ ^ cdJ3 Li^ jJij >^1^13 

4-^LiL^ cu^v wl3_s t 4_j^_^>J| oljjVl ^lj_a Lot . a I 

< ^^- 4 i J L l 3 r V I jLjuI CjIjjVI j l Alu l ^ 

. 4. « j . » U 1 1 c_<-ju-aJ 4jjj?t_>Jl CjIjjVI jL13jI 

^1j-4 (jr* J-4-*Jt (3 j >2 3>iIL^1 

^ - L - u “^ ^ ^>^1 -^1 4j jaJLa jJt La Lb j 4 4_j^?c_>J| oLLjJLI o 
‘ ^ CH 0 *4., 3lr> f . 1 ,1 Cjr B 4 _j^jVI J-& I5-LJ 1 4 _sL^ 4 , ,, ,. \ ,",1 1 

4_i^L ^ ‘^>^>11 jloLlil ^ l^_JI 4-1^. » 

Lr^i J>^ ^ O- 4 (J- 411 -*^ ^ (Jd^- 2 cl^- 4 - 3 ^ 4Lo^^J»J j ^ I 

C^^\ ^ LlL^ jj I La 4l^_LAt 4jpVl Ollj 


. 1 L^jl^A» 4_uijJ ^LXI 


44, 3 1 1 "< - U ^lj-llj j^lj-LJl J£ j — ^ ju V ,jL_£ 
J^J-»3L^I J_Bj . 4 -Ljj^L l^ t .o l^-a 

<J-^ L?i Sdj-* o- 4 - 4 ^ ‘(Ir^L^uLl 


: J-4LLJ I < 11 X \^ uiSuuM^i j ^ ^ ,.t I 

o^j~^ A IL^j 2L^tUI oLLLa'Vlj objJI jLLI ^ 

44,i^Ll ^Ll^u 401^^1*11 <> jJB ^1 ^ J^JI 

LLLju C^ijLa ^ylil t 4 : j > A_Ji oLcLa^edJ Ur 5-J-d\ 4 

J>Liw ^ j—i-c- 4_l^jJl! olut Lj l ^ 

* ^ 6 ' r LJuf^Jt L^u t 4jpVl 

^Ll^I JLBJ 

^ d ^ ' (j7~^ ^ 4 4 _ l j > - jJ I 4_>. L cuX 1 4 i \ & ( 3 h° 4 4 ^ L * ^ 1 1 3 ^ 4 l j"~. t ) 

L^ -3 ^ d 1 ' J ~ * 4-Jj ^3 3^j 1 t-La^ L ^JL-t-uJI ^sJL_»_a ^j3aJLj 

^ ~ ^ ^ (4-1 3] ‘ ^jj-t V 1 ^-B I j_l L 1 a j 3 3 JLj Ib Cj 1 3 

4(3jL^ liO^ 0 3a 4.3UU1 ^jl (C^Ltj t ^B lj_a 4_i I 
4_aL»J1 4 JL$jJ| 43j^v I j^jJI (J-aL_jjJI ^jLVl ^ui alt £_t3a_JtJ 
\ *\A ) i \ \A * * ) ^V^ c> 1A ^dJ^3 ) L 3-^ Lll ^ jL^U 

LoB LL^3 uu \ Lsc-lma 4_ul ta ull CjIj) LLJI (jLjl ^ jJsj 
4_i-^>.L ^yA 4_J_i__>J 1 4_bL>Jl j^-a t 4 _jlo; Ij JlI I 4__3_La_La ^B 

JLa . .^ ! lj t_j^_*J| 4 _x^L ^j_a 3j— “ «JI 

3j L . 1 ., 4. 4 1 J L> ^ y 3 l-Mi^i‘i 4..M V 1 ^ 1 , 1 1 1 yZy^-i J_Bj . 4__3_LaJ_a-!J 
LajI > 3 _ ^ 1 J-j - 4u j ^ylil ^bI^IL Loj i|»l jlbVI L7 1c. j j .-.T | j 
id’) ‘L^vLUIj jLj>U 4—aL*JI 4 JL£jJ1 i yA> 4 U , ,A j x 

4^pVl 4_3lL£' I jla o*LI jlbj .( M * i ui>^b 

43 1 3 I Cj 1 3 (jy£~ ' C, 4 - u I 1 1^ j^JSLaii I j^B 1 ^ < I . " ^ 

( 4 ^ r>i * — 4 i“-^i — 0 ( — ^ 1 4 -jJ - j — l tHj 1^ , X it 1^ 4, 3 L i 1 1 Ojj 

J-Li LoLL 4 . 4 i U3 ^jdl j^oVl 44 _j^j^| 

.J^LUI ^-ull 

t"Ir> L.3c_a 4j-aLUI ^ -4-a. t 1 (jlj 4ciJL!3 4 _ / 3^ 

i? (Grid System) oLu^ ^jj a su;t i ^ V" 0 ] 
McIntosh) ^ cBjU .3 a ^ L^ 44 ^ 1 ^ cljl ... . 
cr^i ^Ji-^ii 4 3 Ltl l 4 Xxj lIo j-lL ‘.(1999* 48~49 

LjI^o 4- 3. . L <1 1 l> mjj L_La3 ^-jL 44 , 3l 4 CjIjL_4_uJ11 lL> jU ^ j j j ;“, 
(Ji-^ C^JL>- <4jjLt_uaJl oLbUJIj 4_3_ua_*J1 jujLL^LI 

4 — 3la_3a (< UJ ,,i 33 .^IjL^Vl j j ...t l 4l^alj_a 

f4' <l <? Lt l ^J-a La_u 1 4^11 *1 4_U1 ^B ^LcuBl ^yjj 4_4_4 j1jjJ 1 
r< J^ r ’ 4_iB \y2lyj^ ^LxiBI 43>L ^1 LiLula^B .^4L 3 ^ ,Ul l 

5- ^d-O^il <ym ( A, B & C — ^ 44-J il) 4_JLlil jj_ajJl 




f V- -i -A \SVi toidUi 2SjaVil\ >«J\ 


U 



v >** +*£r- c ;-■ •** ■':: v-y»*% *- c. ter- - «* M^*s$4$j£lip 

,vs, *,w ** :-vv * 7 * ..^£7-:. >» , kl *4 ¥ ^' 

/’(TPS'l ^l.i4JL^L»2_.^VI .AUUtl -Y Lviill 


4_iiL4_4 Q^SLlii 4 j^3e->iJI CjI^jV! £j 9 I j_4 ^4 4_j_2c_L^j_u CL) 1 In 3 ** < I 4 
. i__a_uLuJI ^43 *JlJI (J-^ LAjIuIL>.V 4 1 1 

: 2 -flljXI jL^I 

(jj* JL)V tL^a-u^jj VI j-AljiaJlj ^Ijll J-iadj Jju 

j? 

4 L$£. I jj I (J^L) £-3 lj)..^il 4-1 !L»^q 4J_if. j Lll > L) ^-4— cuJ ^ ^14 c L33u I 

t ^ » < n ^ Lg_* — C dIj__4 CJJjl_£ jL_i_j_cVI (j-jlc r^i 
! ji r< < »l j . ( 1 — Y dajlj-iJI) ^_)jj-ill ciU j (-LdLojIj ‘(j^I j-c- j » UI I 

£-J^jVI CL 1 L 4 . <.a CU>LiII ^^LsLlII ^j_4 ^\j-a CL^-j-j— 1 iciAJj i^£- 
4_uVI £jbl ji.1 L 0 J 1 14 jLjCo-VI USUlX! 3 j-aljH! 

: cu>mi jLLUll ^j-4 

• p : l ;r t < 21, 1 1) ] asU;. 

. ( ) T— 1—^3 ) _3 ( M — I— : 4jj-3bj>JI d) Lji.il I ^^lj-4 
.() * -1-^) i(A-I-^j) t^^JI CDljjVl ^l>4 

? ^ 3 X . .. t l j t 1 3 SU*^ — Y 

. ( ^ — ( )— ^) • 4_j^_?e_>J I CL) L-JtuJt I £j3l^4 

:(2Lj4aJI asU:t lj ^ 22 U;* -V 

,p — ^ — ^3) IjLlII JLSlji. 4 < I 4 jjJe_>JI CLiljjVI ^-Slj-4 
t « < '■! 1 L»_^Jl4 L^-l4 i <1L^j ^1 ^Jll ^jla jL J i. ^ I Jiic.j 

3jl>-Ij 4_jjL?tJK CL)ljjl £__j_4J>o 4_3laJL4 Ju 4 4jlj_jlLsj 


(GPS) j»tjL>CLu«L Aj^iV I : Y 

^j_4 CLuLj J >.*V! J 4 LjjJU (J J 4 St 4 I 4-&J — >-i ‘(GPS 

cjU Ij_ 3 JI jl_>.V 4 _) ^_*__iL-idui ‘ ijj^" j "* ^vi 4 (Radian) 

^JLc L^LsLau-uI ^j-4^ 4 ( Y 4j>.jUI^ 4_J^J I 3^_aLLs 4_U I J^>- V I 

1_4j9j ^U«i ^jl ^IjJLl JuJu>iJ JuUl Llflj . 4_Iojl_>J! 

4 -^S/l \ 4_lI] I 'J ‘"“ I ^jJl 4 4-4 L^ili I 45^-uJl SjLiujVI 1 ^ < 3 • J Lu^C. 

3 I 3 LL 4 Jl_>- I j_ 4 j i(TH) 4 . J < u MJIj (^ 3 ) 4_j_)j — *JI 

(^ 4 *—) 4 Q 4 _u^-jlII i_ 3 jl>.VLj 1 ^jll Ljj^Cu I (_y 3 il 4 CL)MU' 4 _ 4 -oljjJI 

4 Y* ^jll (jr-l! jl — £0 ^C-J t> 4 J ‘(A, B, C) 4 j ti 7) >Ulj 
Th-) ^a^vi 4 (T*-i-^) :^Vi JLl ‘MiL 4 
t_2j^e_) L4] j-Aj-jlS ^jJll Sj-AllaJI Lol . ( A“20 

0JuS> CL)j — ji_j Jl — >• ^ 4 J JjL 4-4 L;r l_uV j? — C. — »ljI 

4 _*_)I^JI Sj^bLlaJI jL*iu_j_a t 4_u^juJI 4 _iJJI j— j-i-) 4 _<_ul jJ-II 

r* gS^il 

.( 20 d 

3j l I 4 j_uu ^yic. 4jjjVl jJLl (3 ^ JJ jJLc Ljjvj J Skj 

^_4 4 J-AI ^.Lb ^)_4 4 j^t_) Loj ^ < «« ^ 

4j 4 U 1 ^ .1 | 4 3 U i 1 I j £jb 4 II aLc C 3jUT>JJ L 4] ^ <^>~l **■ 4 cJuaSJ 
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4jL pLLj lLLl ijl Lp ^u_J Sjj^Aia cjI JSLL, w i^ 
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♦( Y ^pjl) Up] j? (Temporal) 


j* K 1 x *) P> £jLh 3 ^UA> ^collection area) p£i /\ 

oljjVl ^Jalp 4 -j— <_ ii_li L ^Japl jIaIo! t MJu ^ ( A x i) 

-M t>° *jU-PI 4 ^LuII 4_j^P La Jfi £_*_>* j • 

£p>UI (jpL <j| {J-al 7 ^ Lt .i u JI Ccvj La jLlJwI ^j_j i<jjje_>. 
La^^Lj uy>- 3 33—^ — * — LU ^.Pj _i I jL_n_a l 

La ^ u,. , n Lr Li oIj^IjlH :l_li 

l ““ J Ujj— a <_Pi O U->L I 4j>. L_ul t i <i aj Tj L? U-a (— AljjfcjO 

Cj lj p -*_a £_a_>t-i 3 i ^JLua I 


- L lC CjL_uJS^a < 


jl — LtlJLl 1 a I 

v Jl- 34 i L pM “7^ I 
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s 
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1 )ii: 


.(I) ^LalalaJ CjIjjVI OLLuCj 4^1X1 4jpVl » V ^Uj^ , 


^yjvL-uIl (JjjjLiJIj t A_<_ulj jJl a a 
ijr ^ i Aj^j V I j.. a 1 j L 1 1 a_^L£L t 3 _ L £jJI 

JoLwV L-i£Ll 1 C-J Llll ^ ' C. l <», J X jj l 

4_) y~ < a 7,.J t 4jj^?e_>JI oL-LxllI 

J-a— »J I 4 Ir>- v ^j_a a j—^Sj . 4 a i 4 "! I 

J-*“*-^ ■ i U l 

tfwLA /j_a jL_Ut_a ^ i ir l , , ^13 ^yln 

^ ‘tij' <u_*JU ^plJl 

.4_i_ul>jJ| 4^_LaJ_a 


O- 4 4J-_C jL_lLL_LLj a JLs 

t(l) 4 _ j I r> j a /wa 4_j^^_>J1 CjI Alt I 

£j_J! 1 j-jfc p oLP p-^Vl Lp>^ 

t4 4 — >- ^>_a 44_jjj^| ^_a!j_LJ| j_a 

'L^P^ ( Ly 1 ‘L$_LL*ji jjuLIJj 
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4_JjVl ^C-jLLUl :4— aUolt 4_JjGl AmjIjI 




.( > AjpfV! jrjjJ j W> 4 rf 


(J^aL_£ *'j *'~‘^ <■ 3 ->ili j-Jj — 3 _jJI 

3j-&LLdj 4 ^ 1 ) 4_Jila_L<a a ^j^a 4_jjJj! cij^LoJ 

3jjj>.jJLl 4 _j^-3c_>JI CjLJIi Ull 4 _Laj^ t (^— j) 4 3lr> <xa ^yz 3jj».!^ 

. <U-oIjJl! 1 4 rtU> ( * ) 

:( l) 4 aV \ \a 

(Th-A-1 1 /\\ -J - pZ) j^LI -? 

^ — l— ^ j) {y* Cyyy^ ^jrtJjjbUo L ^£. jL lL - > »V 1 £j3j 

CjI inill <jja 4 I Milm ^^JLc. J 4 ~ Cli J J iO J-JL-4-JU3 3j_SJ ^JLc. ^1 jJI 
. ^V 4^^111) ^se_>Jl^ (J^LluJI 4-oilL>JLl 4_JjJtJ>Jl 

f. f. I 

1 l l_ 4 J L_-uoL>. !j _ aj {jja 3-L>J j C < j ]nC. I 

f. Juj . (\ >— ) )—i—^j) 4_uUl]l j i^|— ) \— I— Lo_AJlj>.| 4 L)j-£j 

^ £ J ^ <!u j t ^ * x ) * *_>! >UU ^ — c 

. (^TUj-AlIaJI 

^\£. 3j3LjuII jL_?c-jvVI clJLjl Julj :(l) 3j-&LlaJI 

j-j_c jLst^Vl JlSj JLajJI 4 _sL^dI ( l) 3 

. LgJ L^»J t j $ ^ 4 1 Ira 1 1 4-qJaUtl 

^_uajl ' a 1 ! I J y>. 4 U> a! . ..tl ^yz JuJmJI 4_ll^l -Ljljj 

X ^j_o V“l * ) LajLjlj! £-Llj <^* ^ - > » ‘ ^ j U~ 4 «i * mi Ju>»G L^jI 


\ g a 4 c. £)! 3^-AlIa.lJ t . «j3 r«tl TV 0 

4 3jjbLlaJl 3 jj_^>.jII JL_ajJ! cJLjl dJUj jl-ajj .^u i * 

^Jj ♦ 4 a Vi ?r ^ ^L_5 elj>.Lj (Sl&bS) 4 j^-_5el^ 

j t ji 

JjVj (^1 3j_4>LLaJI {yz (.j — >. ^^-3 j — 3 — >■ JI 2~XaGJll j — ^-laj 

<d . tjt^> tl jLse-^-V! 4_c. L aIj • ^_c— *-I I tlUj Juu 4 jjLusj>. 
LgJ jJo 2 ~X) J-3_3 I ^ 3j-ALIaJ! 4-3 j) rt 4^11 Qj j '* x^>H 

i^uj V 0 j_5tj 1_4£.L3 jjIj 4^a_4_u ^ * ujj h . ^H ^1 JLcGJI 
J-jljj . 1 ^ >. j 4jpl LjL_3j j_i . V j rt~> 4JVj cl!Lufc 
4 4_)^_ ?e__>J I 3 1 4^1 <11 ju^J J_aL£JI JSL j JI j. £ l o 4 ( 4 j 3 4 .x 1 1 

j-y£- 4-jj. ?r ^ ^IjJU 4U^j)-4^>jJL 1 j. ?r >J 1 (j-C- 3jl > C - 

t 0 3 3 1 « « ) 1 ^ «>> «l 3j— ^ ^-5e_>Jl 4_jj l tii ~l A 

. ^CU4-U VT 4_ujJL>JIj 4-lU < a Mill 

i^j-tdu L^_l3 Jo - ^3 >L^ 4^1^ 3 j-aUcJI j^yz 4_u^JlII 4^_>Jl LoIj 

Ijl JLjv J< nil 4 Lr 2_3 1 J ui i 4 _£.j— 3 j—j_* — u^> jL_5b_^I 

C *!..>. uoVI 4 j 3; L y^ JL>JI jJt 1 — «a— ^ 4 ISL-uL ^a- T t— a 

. lIU j yy ji C-ul£ 3 jj ,>.r i4_jjLc LUj 4_J I ^ya 3j-^LLajl 
Jj-^a_-4Uj 0 O -4 ^1—4— cuJI ^_J] 3^ibLJ^J1 

Cr ic 3j-j4>LLaJI 4 ? JU4> j.A 3") 4_^ 1 4 4t /a 1 g ^.Iaj 

4^j_ju^3»jJLI jL?e_>.VI 1 — 3^,3,-iq 4 < 4> <a 'v «U^ « “JO tlry 
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.^/IjJIjL^VI 


(jLc.J-UOJ_A L q-Lo ^J1 O 1,7) <?L>oLj i 4_J^5C_>* 

qL ^...i,u a 11 ^ Uf. JU9j . &\ >uL> *4 j «tilj 4_Ljj-Laj 

JSLjJI cjIj 3jL?t_>JI < j_4 <3^ tiuJ I 4 ? L_>o L j ^jL*_aljJI 

^1 (j-uusljJI (j\ a < n 3tl Jl_>. V l^JLu t^-3-uaJll 
3*-^ 4 jL^v VI CxLjl tdJJj Jljljj . 4-La.a L uuTJL I jL?e_>*Vlj 4 j^jVI 

^1 3j-&LLaJI dijufl^j t3j-ALLaJI (j-ULSl jJI (j\„g.*.g.3ll (jylaju 

4_lljl JuuT, j . 4 _jjlj_aIoJ I 4-jjua- <^>ll 4 _oa1xII ^J1 (J-uallJ .^_uu V* 

3j»aL^JI 4__*_^ljJI jl_j?e_jx VI t_3j) a is> (j\j 

. 3j-u£ 4_>.jJu 4 rtj 4f. 4 _lLLuJI 
(c_>— ^ ^ — I— 3j_4>Uail i'Ai .3 I*tll a c. I j a <«n 
CjVjLuuIII (j-A JUJulII j-jJu La 4_g^lll) 4 j^jI LjL3j (^1 <■ 3 
.( ^ jj^JtL) (<— >) j ( l) (j^j-&LlaJLI ^yLjibjJI jjjJI Jjjv 
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{jA CjI ^3 (J~< a ~ j 4 tcr jLUl all L_alj . ^Jg i.u 
Oj-i-S oLucSj SjjLljJLIj 4 lg 4 Lu^lTlI I 4_J jJgJ I jl..rar. ~>>Vl 

.4Jl9IjJ! 4_JjJgJI jL%j>.VI 

9 J> 

4JljL> ^^jLJkJI l ^ -a- Ig < u < a > ■ 3j. a! Utl ^ S ^ 

(^jJL*JI ^ Uin 3^^ 4 j^jVI cJjj Ij 4 4-k^LuJI jl ?r 

^ylc. k(jr 3_a I (J^ <1| ) 4-1 Ti5>JlI I jl_?e_>-Vl (j^Q 4 _Cj_4J?c_« 4 L^Juc 

j-osxlj 4_OwjL>JI ^jlj J u>JI CaA-jlu 3°J > Sj^UgJI 
^J| mumjA n 3j-&LLaJI (jl C.iJX->u3& I t^jljjL>JI jIjllaI ^Lc CjI m»< 
jLst^VI jys c-^j) 3 ^ jya (jjSLa jlj^ UT .^Li-u-Sl 4 -jujI 

JU>.^j^ ♦4_u / iJI 4_g_>JI Ijlc 1 4 j 4 3 4l (JSLuuj 4_C j_ugjJ,l 

^I^Jl ^j-a (j^SJll fjj ’* >«tl jljL_>JI 4 i mi j I a 3j-fcllaJI Jg^uj 
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cr^ L£dJ- = *- > ' L^-^aaLj*. jl (jH-Ii t 4_j^j?e^>JI 

Oj^Ib 4-j^atJ>Jl £"! jJVI 4JI jl Juuj - j— lS Jl>J J La 

j-juC. C-i_Jj-<-uJ L$jI jJl_u x^j-SjJU <j-a ^jJjlJI 0 L>«") 4_jj»j 

(jSLJio aJL& 4_Iljl ^ V _A->J . 4_)J — Cjlj ) 

a j a lAr ^_ui^ 4^-t-u ^ *— V J) o f- 

^j-a ilx- Ll a.) ^ ^lri£. (JI S L l A ajo>J 3j. j » 
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a_^>Jl . AjjoVI ^j-xa CjLta^ L^-jlalaj 4 l^oiajLj isr*^ “ iC 
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4_ujL>* ^ylr. JufcLjiJ xSj-ALLJI aJL-^i Joa j. ^Ir> j 4<1 _ujJlJ1 

x4j^-it_x-x3 a_j_xJoj I (^JLc ^Jila JSLlu 4_3j) a i<~\ a ajLxov 

^-560 Sj^bLLJl J^ifS ^-Laj ♦ L-<-uij L*-odj JcL Lj jostatJ 

0 ^ V , 0 14] u 

xa^ifcLlaJI ^_La_x_u ^ L>*") cy-^l 3jL^_>J I ^Jljl Juu 

/ a j<jL 4o^-J j 3 j l_3e_jjtj ^ L> > a JSLxTxJ 1 x xi a a Lb 
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lj — [ Iri T 1 
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La , V* ^1 JSLxiJI J j Ur, ,„ o 0_b 
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jLst^Vl j-uijj . Ja <u:Ldjjl JJSj ^jJI 4 L3 j^JlII l_<_)L>JI I jlc. 
{jjs 3j j i K CjI JLaJaLi-xjj ^1 < JLl J 

(JjL-flJ l a l$_)l J Juu t^y < t 11 ^j^a jLse^Vl 

^yjl 4_ibjX.j ^V , 1 ^?tj ^1 (^yJuJLl J^Ld Jjuaj$ .4 j« nU J>a!^ 

^jJlj U~ < .ill *LlJ! ^yJl ^_)j— a 4_j_iio v L<_) cilllAj i^T 

^IjJVl (j-« <Lc.j^j*Lja i^yn <j^£Laj t4 S ->-V 3^_la (jr 3 c 3j *>>l L^jj 


. 4£^5E_>J1 


^5^-11 -il 


_d_3fc_> 4 »J1 IJLj 



4_^ljJill jLstj^Vlj JLajJl 4jljl dll'jSj i£jL>Jl £y> 
u^o* e^kJI ^^jyJLjJL l (jljJL>. CjL^uL-uI ^ -l ~uj lillij i^yjLJll 

tjl ^Js^JLLj <, «jSr<!l jJL^c.1 cjj»41dIj ♦ Lr lJl! 4 _l Joj I <_yjl (Jju-djJI 

4 Ll < i.ij) ~ A ^yJI Oj. Jl 1 £ 4-jji ^r >. ^1 jJ I O J)^" ** L7 * (jlj JL_>. 

^| £judj L)J-*J t<LaialJLa 4-2j^-Laj 1^ <>>»; (3j-^ t^-3e_>JI 

% ji 

. 4Hj! L a 3_}La 

^ar >i!l (J yJuu-aAi ^yJj) < ^11 jljU>Jl > U < 

>Jl ^JSLluJ 4^,1 J-Ze-3 (_jJl 4_lIfl>J— t (JjUflLJ l|<i> J-J—i-£ 


J^all 3jl c-j^.Lu<t > |^J4jJl 4J!)j -L3 lj ( \ T — I— jaj) 3 ^JbLIsaJ! :*\ 
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JLibj . LajL-^dU 4_3j_juajJtl gi UU ' CjJJux ^1 i^JSjll 4 _j>-L<_u-c 
^ j-aJU 4 j ,1£ 1 1 4^L-JLl ^LLa^ £y* jJliil (j-^ CiljjVl Cia-.a- :* - 

oJlA 4.UUL-A..A £jj_)l -iljUll j! (JLSLcul L;r S ^jJuJI ^£J_a 4_3j_aJl 
<>>f jl j_^J Ij Ju 4 J £-3 1 jjl 0 jL<fc (jl dj^j J JL3CJ Laj . CjljjVI 

C7 Ll 4_jj_3c_j>JI Cjlj j j Lt. il ->J-^J < «.> dJjj t<jL£ £jj (^1 <j-a 

(j^Q v_jj 3JL> ^IjJLl 0J-&> t ) CjJl-'VJ tdJLI Jl_^ ■ ■ U A ^_La_ouJI 

CjVL>. • 4_^_u_aj jLSLil ^ jl t4_cjJu_A 4-jj aa -%• Cil JtLo 

1 a j *4j 4jjj| Sj-fcLLa I {j£. 4jjj-*_A Cj Jljvj 1 

. 4jj^se^. CjIjjI ( j_« 1 ^y°> Ju*. j Laj t^ljJll 0 J 14 ] <-Ji-uaj 

(Th - C- 1) />-£-(<£) £a>« 

4 rtUUL> 4 jjj?clj>J 1 djjVl ^Jslj-a J^l ^jll 1 Jla julj 
4_aU5Lij 4 a i ulj 4-^1 < <i a ^jJLc. 4jjJj^l LjL1_J1 4_jJs j-CLLu jl 
^aX.jJ 1 J .(1 4_Lajj^>J 1 j La-ij-a IjLLa jla£ j^t_) £_Lj t 4 JjLuLo 

t4_jjj?e_>Jl CjIjjVI CjLa-a->o (j-U 4JLuaLs CjL^Lcu-xj dJLlifc j I (j^a 
4-Jx -J3 JJl 1 CjIj^ <lm til JL->J j_A I J — >» 1 J L_aJSj__a L_$jI VI 

jLLxaVI <?Lua £_a^>o ^j£La| ^j^a <_jjJaJLi IjLuLc (jj jJl t^jjjLiu^aJJ 

.(A 4jkjUI) (^) 4 Ia.ia.ii 1 < jr 3 Sj-ulao djj " 


4-11 jl JCljj . ^ , V * j >• > ^1> j (Jjlajj tjl Jlj>J 1 (j^a ^al^f.Vl 

4_La_tdU J— jJL l j 3j j jl^LI 1 4_jj__3c >J 1 J.~£J 1 j L_ajJ 1 (j-' 0 f** > ® 

ji 

i^gj -z- ^ «-LaJU>. jjX. (. j Ai ^ I <JL 1 Ji»-lj 3 jj <v U j 1 ^_?c_j>J1 
jl Jl_>J1 j^yA , 0 Ji_>_i_jj t<_Jj_£.— (Jj^-co ^L_>oL) JlLL^J 

(2rUS ( _yJ_Jll ^ 4 <1 3jj ‘.^J—SE_>J1 1 ^yjl O l^illl 

sf 

4 Ir> < jJLa 3jLse^>Jl 4__uoj CjJl>*j . Ljljj-Sj >a 

.(A 4_».jJUl) Cr lJLl 4 J Loj 1 ^yA Uj^>* t~) ^Jse->J1 3j-jJLuaj 

c j 4 3j-ALLaJl oJu!t (jr 3 4 _jjLq LjLoj 4_jI jUjlj ^aJj 
* L^al jJtlL-ul 4 1 j > Ir>j 1 ^ZLo-Joj 

: 4-Jj^>»_>Jl LjIjjVI j^1j-4 

4_3_La_La jJl (^jLjVl ^_cJLl ^_jLjj J — a- 1 jL_£ 

^JLu (_yliil t4jjj?tJ>Jl CjIjjVI J-O J JlC. i_al_JuIt£l t4_aLJl]l 

. ^ j u j I 7^-cuJl ( jJoLua 1 1 t 4 J—4 \ 0 j_j?c_i L& J Jl_C 
j-« CjI (j f. 4^_JuSLil ^IjJl ^>JlA ^j-c 4j^U Cjj— LL>. I JL^j 

C.< l.?e-u.K La-^ . 1 ^ *i < ..IjJj 1 ^ j 4 3 j_Jj_lj_L 1 4jj ?r >i 11 djjVl 
j I » 4_j_>. jJ j_a j j_a— >— ^ CjL_a j.Lt— a ^yA L^j 4 3 It j 1 Cj LLLjv ^Li I 
(jy ^ 4jj 3V1 jl jJt! ^jjjLL) 3j_LI/LjL_a 4^>U L^J 1 4 j a j i U jJt \ jla 
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CiIjjVI ^ c 4 j o J^loLLa jlvI <Uj 3 j i( jii^X ,»lc jial* 4^^111 


4_i_jiJ Yj 4 JL^U! ^yjuju-A ^j! La£ .(JLuaJJI 4_j_Ld_jJ j3l 

c-c.4.aj ♦ 4 < <i <in £-3^11 (j-* ‘lO-^ ' J^Lia Ly 3 JUwj La 

'U* 6 }L^ <jja “* <*» U 4-C.j 4 ^I>1 <>JUb 

^j-uSL*j ^-aVl Ijla Ijj La jjVI L ^„ udIj 

* ( # 

<?JUb i ^ ^ C, > 4 > L7-^^ tCjL>»i <ull (JV ~i, .H J I Lc J-U 

L$jl ^1 ^^-9 Ijrt jUj LljJj (j o^v * 7 ) CajL^ Ijl Loj 

ScjLc^aj>JII dJUb (j\J ^^JLa^JI jjliJLi J)1 «~n 4_1 i <.<ia 

: (uj ~^~^~(^) A-uliJI ^jl^>*jJ\ AaVy \,a -u 

L$ia £_a^>- .(^1 X 1) £-j9jJ,l 43UUI $jub 4 jv 1 <*ta ^JLu 
. 1 <«hn I 3jjJL_5e_a 1 g " 4LL£ a4j^-3b_>JI ^_LauoJ 1 ^y* 4_C- j_a— a 

^ <<i^ ^^ub .4*lr> 4 (^V) LbJJlC.j ^ • a *3 jL*JL£j 

Lai . CjIjjYI < < Al CjLJLa_C. £yC. 4j>uLj \^ 4_Jj1 Lj l ]ri.x"uj 

n Lbj.v ^ (Retouched Pieces) 3j^ «ui oljjVl 

.(Y) Lajjl_c.j ^L^-cJ! \ y Lbj-iL^I . 4 . t Li a 

.( ^ * 4^jJLII) 3ljVl JL>-I Lr fl 4 ,» j4 j 4Jsjj1aj 3 jj^ r <u a 

jjfi IU a L bJL^Ij 4 1 — aLaJ (j-oljJI 4 It, V a £_LudJl 3jL_L_J>. (^bj 

,^juj X 4jjls ^JLjj <— falj^LoVI 

J j U"< < U a J \ i4-)j-J>- ( j^a clLI j ^1 u_al 

Lai .() * 4 j>.jJJI) ^j-a JsxiaiaJI 4_3j^-Laj jj^r «~ia ^JSLluJI 


J j "w ^ I jub ^1 lr> < U 4*« aU.1 4 j^jVI <b I j) Iri ! I ^j-a^ 

J^-a ^1 I (J l 4 V 1 (^<-11 jLUl JL^Ij_a ^j_a JUJUtil 
Jl£ I jJU lIUj ^j_a j- L»a , Ls , ,,j" ^ ^_Lu t 3jjJu^_a 4 j^jI J 4_>. L<.u a 
JL^I^Jll <?Jtib (jl ^1 4 -uIjlJLI d»ljU all j .k < “ > **» j 4 3 

Liilj LlI jjl J oLilit_a ^j-a Uj-Jw C-<_iL^ LaJj 

.^JL_jJI 4 ai^>j Jl ^ 4>> ~i — j — uj l — a_£ i4jj — a: — >JI CjIjjV! 

4 <j « ^ 4 4_jj-j?c_>J I ^a >«J CjLc.1 1^ 4j^Lj cZj 1 JL^ j 

j 

: ^yJt 4-lTia^o 

:( ^ - j -a- >CU I 4^44 -5 

Laj 4-j^jae-^ CjIjJI L^J-a C.t-4-a-^j X C 1 ^ ~ ^.Lca.a ^_Lu 

3jjJL3e-a .(cores) JJ LjLLjj ^j_a ^lu 

JL^I^JI ^-ijJll jJUl ^ U4 ^_>j I L^JLsLilS Ju>3 Vj JJLaJI 
tSljl (^A) j) 3jj) miU CjIjjVI jjl-c. .(^ 4__>.j_U!) 

CjIjjI • Luj^v. 3 jj <*4 a Lj l k 4_-^LlLaj jjlit_a (J-a-^J 

I ,5 j_u ^aJj d j U , ,, 4_3j^iaj 3 jj) <» aj ^jJuJI 3jjJL%_a 

.^^^iajJI j— 3c_>Jl J^a (diSCS) 4jJLubj 1 V g 

^jb ^ 1 ^ljj A ^__?tj ^ lr>4 ^ 1 i> ^^_*-aSLa l a AJ ^ I 

♦ ur* cr* (J^La^ 

1 ^ j 4 Jl>-jj Vj tSjjJLstjo d>l j jVl ^j-a 4r:^a^>JU 4 ? jub J JUuj 








CjljjVlj Lit \ <1 M l 4 _ 3 t, U^ ^ y _l 2 j 

^ — 4 4 4 _j_iL_»JI ^ La LLa_cxJ I ) ( 3~>1 — ^—coSljl^ a\ j ->■ . ^. 1 1 

, La < 1 1 ' 3jijJj?e_4 4 -fllall 1 aj_a> CjIjjVI d a1"/< 

t5 J J 4l*L£ <_£>i o- 4J -^ <-ii I jjJl*JU O jjs. 

.(blades) 4 a . I (jLt-ajJi ^llv j.j.>ji y . j ^. ~ 1 1 i a . ~ 
.L+a, <«^ji ij-Juu* (blade cores) Sji.^a i ^^jji 

(io) Lij_Lc. jJjj ^jiJl ,3ij_x_jLU cjIjjVI Lai .(.u^Y x 1 



/■--■» r T-*\ 

/ \i ' '■ 

1 M 

/ 1 ‘ «. 

/ I t ^x 

/ \ ' ' 

7 / ' \ 

’ \ 

i ( \ ‘ 


CjLAfl i.Lw J-j jllc, 

4_lJL ‘ J J_*J1 4lal2^ AX I oljjVt 4a_3a 

Ljy*" ^ ' u L f*^ ^ C7~^ l 4 L 1 L o jJ I j <. _ < js LAI 4 _j^_j I jJ l 

O- 4 J ^ J- 4 — Lj 4 — — >Jtl tfjus> ^jt lX^ a Aj 

4_^Xalo ^ c£iJ3 ^ L j .i l A 3 jA_£l t JL ^aJj t 

. 4 _ulaJl ^_j_^L 5 taJ l 

‘(hearth) jL ^ 4-3, L 1 1. 1 ^juss jl».j jj^j 

( y^a . <jaj 4^.j_4^e_* ^jSAjlj 

■ ■ j | L_xi_aa»j jAj 4 i At JLlI ^ 

A O' ^ *d i4_ >- ! >> l j 4 _jLl*_j 3jL_5e_a>Jl 

Y ^ 0 >> • m ^ j ~ L . ., j_g ^ 

^jl (^j i i j i 4j Iji 4 j L r 

4j3jj_a>Jtl 4_j^_Lll JlA CjJu 

| ' '’ u - JL -*~ < ^ t^taail LjLoj J , 1 A j 

6 ^ ^ ^ c ‘LL* 

d)i-^ i 4__J_1 J_j,| 4-_( — >- Ljj I ^jaOJ.^Cl^) 

v y' / ' {jy^l J — d — t -^ J 4_ J-slj— jJU (-1) lj— ta JJL, 1 




OtLd® 


0^9- » 4 j,W*eo / T 

ab^ U ; J 

‘kj^J-La) i 3 k > | AUa£~ • 


Jl _3 j_ 44 j 


I jafc JA-« <j( {JJ 


Jl oljjVl uLUljjI 

.(n ^^ui)jLji 


J-3LS I (Jj-S J — o j- a- LJ ( J_a 1^-1 1 q -A I 

tW ^-^3-* ^ ^ u ^- 4 o - 4 

Ly^ ^ ‘ LilL-ujI jAS'l ^ 


Ur^ ’ ^-Xa-dJ l a L_$J (jia* jv—SLJ | 

Ly^ jLJl 4 _lj^ — 4 di JL >. j 




: 5 uJLAJI j 


( TH-C- 1 -c /g- ^ -^-(<ij ) 


*(^A x i) LajL-hjI ^-Xoj 


(^) d rttv^ t 4J|^>J1 C>ljdVl CiUa^j 4jpVI jahljikil j Litlj l :t aUj^ 


fi"i USllo^/jli)- a\m o> 6 j\()i smK 3 \>u)\ 










.CjljjVl I 4 ««I a •*. l $ a., Jjuraj *\ a j 4 .4 » L*4 

.(^V) Lajj c. ^JLjljj 4 — Jj^Lj LLLa-iioJI ^yl^. 

<? Ju5>^ .^L^-cJI 4 i_ju 4 > I'r ^ 4_i_<iu l ^ < a j^jLul 

.^>_3j»LaJI }L£ jl JL^i 4_> j — L -a CjljjVl (j-A 4 * 31! 

La 1 4 3jL_3 4jLjlj (^_uL>J I 33^ zx ^jo JpLJSj t^LUl 

< ciLHI j $ * oJLHI £^U! Lcl . L^-j-fc i Llo ^jl! ^£L%_lu 

jl jL^jJL L*l .3 >$_^a c_^lj_A (V) .(borers) 

3 jj£ j-jl-Cuj $ • c . <3*.. a ^j-ulj ^yJLc. Jj » ^> ->■ n j-^iLJLl ^_<_u£Ll! 

cjI^jI 4_c.LLlo ^ 1 r. I (_yi! (points) c-tsLJll 

.(^T 4j>.j 1!I) j-j^jeILl! Lajj j! .c-AfljJ! 

backed) j ^Lti 33 j ^ hi < jjLuajJi 4_*_>i^J! 4 1 3 1 1 j 
ji }LaL£ ! j_5c_uai! .4_*jji Lajjlc.j .(blades 

3^-jJt-t^ (jjLjajJ!) LjLLlJJI ^>-a 4 «Ir>4 ^ *\ edLi-A Ij-pJj . Ljj->* 
4 _a-jLj 9 (jLs . I j*v ♦ 4_ul J} 4 » c. 4_3jj_Io_) C-uJlLu .^_stj>J! 

(Ja. *u3 La-£ .L^jIjjI £^-Lj !■■■>. ^a 4. L i 1 / ^.ILa Jl_*j oljjV! 

cLlSjJ! LLL_jJI j (JLuaJJt 4_c. l_Luo ^j_A ^vjjJLcu-a 4 j 1 3 11 

• d < il ^ ^ 

:(A-i-|^j) £fl>« 

4 _jJL>J| 4 JLJLJ! 3I3L*_aj 3j_ljLu3 3^jj Lr lc. I jla £-33j-j 


4— JjV! M ttH >4— aLLill 4__jjL3l 4 omIj^ 












^C«J>Q 4 Vi > a I JJ» 4ji^>»jv u_t3liL4 : \ T 4^»jJJI 


t 3 ^ 


i( l) 4 ^ U < ia 4.3^! 4 _uj_L>JI 4_£j>J! ^^3 £3jJJ Iju4» £_3 j 

(^V * X 0 • ) j_^_j <GjvI i n4 £_Lu jJI i£3^Jtl 4_3ljX. j_tL> j.j a*mj 

£3jJU ^^3 j. «.“i ~ n j .(Y 4^a_j^_>Jl) JL*_jJI i?L_>oL jl JL_%jVL 

(j-A CjLc.J) A O- A 1 ^llo- T) ' 4 UaI , ,, 1 1 1 4j y V nail JbiSLll 

.() i 4j».^iJI) 4 a tv< < a 3jj) ts~t \ iS^jLuJLI 4j^_atj>JI CjljbV! 

£-Lu 4jj_j?cljv SLlla L;r I^ £3jJtl itiJLIj ^1 43 LudI 


.(f > ,*\-* ,*\) <jrt_> La (j^A) UJ^L 

£-JLu 4-jj. .?e.->jl CjIjjVI <j_A 4-Lj_xJ ^ J 4 xi 4 3.1a .I.a Cjj. j 1 a* I 
43Ll£ JLl gUSll ^^yKJ! Jjudl Jjuj .(^o X o) 1 «-«U4q« 

^,3 4la < «>^ILq 

^j_A Laj, j c. ^a 33j AtXI cjljjVl <j! <^1 CiljL^iJ oJLLa 

4 jlf. Jb La i L^jl_j_Luoj ^LaI ^3 d*Jlj La i^. , < u LLla-<1< 


^Usll cjULa jl jl_c l c_^_uLu ciUji^j 13^ j* <^>ll j-i-uSLII b 

CiljjVlj ' 4 jj il **, tlj 4 _jJjVl LLL_JuJI j : 4jj 


• 3 b ^.JJU 

' 4jj. -*■ -v. 3|jj (YY) 4_jj_j?c >JI £j A a ^Jb JL_3j 

^_5e_>Jl Sj-LL-d £ Jufc JL*jj .Cjj-ulJ! j^as_>. ^j^a 4-C.j < a 

3J> 6T A (jr^ Mj t J J L^-a JSLfu jl i g. ilg. c-ti tJ Vj i l ^ JL^g> 

‘3ljJLll jjG jlc-Ls j! 3 jlc-L^ ^j-A LUouiiJI j I — 


^jLac_A 4_> iUj >jj 4 ^ {j-a ^ I ^ 4 3ln< a ^l£. 4_Slj_jJll 

( x_3^XI 4_^>.l i_u_a ^Lb j .(T 4iajj—>JI) 3j-_j_JL-uaJI 4 jJjVI 

j-XjuD ^j-A * 4 ^ Ll t u ^Uolbl ^ JUu j-LaSu^ • XT * ) 

CjljjVl CjL*_ a->o ,jja JJ_C 4jLd <££jJU Ijui ^?e_jw 

L>*J • Oj I j I j_£J I j-^e^ 4-CjJu^aII 4 j^«J! 

1 ^ j*4 ^jiaLll! J^-A c_)j-3JL 3 jox£LJI jLcjv V! ^iaJLJ 

. 4H i^A 4 -aI^I CjVVj ^1 J-J-Jij La t4j^at^JI CjljbVl 

o) i^l^a (collection area) 43 Uu 

j3Lj ^ JL-C. ^jl o <>>! (^_A 4 • 4*)^— A 4 3ln < A t(^0 X 

Cjij—yiJi Lq-aj . ( ^ V 4^>.^1II) 4 ♦ j .Utl 4j^ae_^JI CjljbVl 

3j-oSLII 4_j^_aE_>JI (JllSLII b JuC. 43 Li^ t4j^-at^JI <? JlA 4j 

Ijl 1^ ,~i j. j . , i\ "i jlSl ^ j, > i ^"Tl <i •> "itl 4 rt In < a (^3 1 J I I n*t 

^1, 1 V *< t <>1 ^ L- CjWj La t4j^,ar.> 

.(workshop) olj/V! 

4jj. -3r >JI CjL-C.j__a_>JL 4_jJ jVl 4_^lj jJI j $ 

hard) 4 ^LuaJI 4 4 ^ u 1 1 < -<ii 4 j < 31 ^l. v v *< < <>l t^_3jiL 
ciUj^j cjIjjVi 44iU^iJ (hammer percussion 

JL^a_jVl JJLC 4 1 4 . 41 ) 4_jj_j?c_j>J I Ljlla. 4 l 1 .il 4. ,1 «ui jjjl 

J —&* J ^3jJIL 3bj_jv jJJ 4 j^-j?e_j>J 1 LI la Mill j,i a. Ijj . 4jj_jst_>Jl 
. 1 ^ < a 4j JuiuJU LI la 4 I 1 1 1 b JLC. 4J3j 1 1 ^ n. ^ar ^ 


n 


f V* • i \^ta$?\/Aw- A\^vt 0 NNH 9 S 34»\jJ\)xxl\ 






1 ^ ii^ i ,\ * s d «U^ (A * ^ La jjl_c io ^ — 4SJI! 

(3jll>> I $ '• A 1 ^ tt < *» 1 1 J t l.<jJ.uli.1 ' 

*(Scrapers) .Ui»Kll o I jjVi oju* 4jLuu /\ 


. 4 o iVi < a j-j£. JK <~il CjI j L^i/a 
jj-i >. IjIjl£.I jl_jlj i^jiil <jl LLLa_jJ! ^Lul {y* 

L_aI ,4-Cj) 3 ^11 0J Ut JLjuaJJI ^LljV j3l Jl_>*jj V L*_£ 






cLL£ 4_lL_ 111 aJUb <jL> j_) tj 1 x ->-Vl (j^o (JjSLJIj 

OK- -aJLl CjIjjVIj L^Ia JlJw Jj ^ j ] t 

♦ OjjLu^ll 4 _l3 

£-£jJtl ^1, nV ~i ml 4 ajtUl (jrljVl jj_ualil I JlA ^j-a JL^Qll ^jl 
QrA~< a lr> < a £j _a C« J La- ^ » ^^lll *4j^j5t->JI CjLc.j_u^>JLI (J-lLcTaj 

♦ 4 < ii a') ^-Sj-ll 

:cjL>>P> \~i <«yij 4-4^5 M>J I 

I JJb L^olj. **i i id ^^yltJI t 4_Jj^l ^_jLjJJI cZj^ ^tr> 1 

^ >A_JI (jl L>j "i I II VI J)a f.J t 4^UiJI 4_2 _L^J_x 3 4. a. it*','*’ itl 
i4^>> y& l 4_jj_?e_>J I Cj l iVial! 4 jJJl*_1I 4^L!(SLH j^uILj La^ t L^-j-3 
. ^ y>- I 4^>» fjjA 44j^jsej>JI CaIjjVI ^Ij^jj 
< _ =T H il t4_jj) i>it II CjLujlII ^jLu Jjjusj ^ Jlc. £yi ^a-LjJI ^lf . j 
clILLa V] t4_$LLJLI ^jL>- ^jjLllI (J^qLa—xi Q^AJLi ^jJI cJL^j! 
Jyl *. 7a Laj-9 i L 4 -JI (JjuajlJI (^SLa ! ^1 4_JjVl £jlliJI {_yA IjJLC. 
4-aLa- i *JI £j9j_*j 3j^>.jJLI 4j^jVI LjLLaJI ^j_a 4 dl" ->J, I j-I^VL 


.(^-l-(^j) y» \ y* jLajU* : > 0 <L>-jUI 

j! j 4 i n L>Jl iL.mlSLU I^JlLa i4 aL -^e_a £-Jjjl 1 g i a ^^ILlI 

Jlj 1— >JL I ^j^a I ^ ^ V I ‘ 4-jjJ> I jlI I 4 — j_iIu ^ I 4 4_.i flji l*i 1 1 

3jLa_c. ^jL x Ir>4 CjJljwj 4c£UjlT . (JSL^JI CjI j CjIjjVIj 

jLI L a ^ 4 < jiai 4 ( ^JLajJI j^?e_^>JI yA (jr^JL-a yC. 

,(\0 ^3iJI) r ljL^VI 

! 0 ,_ h^i 3 -* 4 

4-Laj 4 4 i <>> ^11 1 (!) 4 flUill L yj& ^IjJLl JL_5w| J_A 

^ 0 X j» 0 LajLju! ^JLj 4_^Luua yA 4j j-s^>. Cjljjj_*_a C«.».a- J ’>> 

# 

\j-±£ 4jj_tc_j>J I 4_C.j_a->Jll oJuk (-JillLseJjj 4_>.jJJI) 

(jr^ *(^) J (!) 4 I I ^ 4j^-j?tj>Jl CjljjVl CjLc.^a-Je-a 

j— a-C. ^ jJJI alj-^!j 4 4_aJjVI LIIaA II j CjLLa ^j_a (j ^Ju 

j.asx'X; nj .3jjje_*lJLl ^Uflll ^j-a J_a 1 ^ J JlC. ^1 4^Ltbl 4 4 1 a^ 1 1 

^^ic. 4 4->^UI Ll L ill 11 j 1 ^LL>Jl ila-iiiLLlI (jy ^ oljjVl ^1 y ! 

4 3 4 I 1 XI CjIjjVI ( j-a JjJl>JLI JJulILs j! Jl>.|j l-uL 

4_jJjVI LLL-jJl 4_l_ij t_-iJLiJI JJUlJI ^_a 44lal£LI! ^jJJI 5j JUj 


f V' VJM1V /jVjj - AMSi oC>6J\()i 


TA 



3-JjVt gJiLLJt <4— * UT Jl 4_jjL>i Au<tj4 





. d i -v ij ^ytz i. 4_JL_OJjJLl J^Lx^LJ 4_)J — uu-J-Il CjL_C.l_X->cJl (J j A ) 
*3jl_i_^JI 4_j_x_j_l1I J— G<Lj_X J-J-C. J * 1 ^ 

JI^L <4jJjVl <?Lux j jLLixVl JjlaJb Ojh£ ^ 4, 1" ) x ~ <ll 

^J-S^A Lr iiJ C y^\ Oi M l 1 11 o* CT^ ^ 

. L&^-txJuj ^ < uj jl In xVl <?L<-x 

1 4_ul ji_JLl 4_Ldulj jJI ^jL^i 4 , l ^JL>JI ^jLuJ! i y^ 1 1 j -x- 1 * . j — 
juvV cJLujI ^1 <>> • !! oLLuJI ^.jLu 

4 « J iU -1 J < >> 3 1 ^-3 ^ t a ~< < u Lt ^-3 . ^ 1 J-*L*_X 

CjI J jVl £-3 1 ^_X uiLJ <4j^JSC_>Jl OLAUI (jl Ujl iuil J^lj-*j 

4_3_Ls_Ix_) 4_)^_?e_>JI 

4u>-^j ijLse-oJIj <4_xLc. 4 j^j V ! LjLS_AI u^ljJI <-_>l_i_iJI jlj — 
2 ^Ul/n 4_J^_J?C__>J I CjI coill 4 t J I U i jy2 !) A c. {j-A t ( j-£»L_>. 

4l)jL^Jl 4 _jjL 3 txJ! £_La_3JI ^yAJU Ijic. lx — cSj .4_uuljjJl 

* * 

Jju>-J Js ^ya LJL^ JLjlj 4_x L^-(. I \ £-iJj-x i£-La_«_uJ! ^yic. 

4_uuljjJI ojufc 4_T< />! La I jufcj i4_x_> Ju9 4jjlit3 ->tj-x jt 4-cl-Luo 
. 2LxUiJI c_o<5-j (jPil t4_5jLuJI cjL_oIjjJIj 

J^x u>g> ^ylll <4 jj»-3e_>JI CjIjJ^U JjJLfclll j i <L j “ ^ 

^^JLc 4 4 _ 1 Ll 1 U 4 rt M. "<11 £- 31^11 jjja J$J-se_x JJ-C 

^ (Typological) ^^(Technological) ^ 


:^t ‘<£pVl 

: 2 Lj^- 5 hj>JI ljLuuJLI 

^ i4_uulj jJI 4 3 < X ■> 4 jj— 9E_>JI CjI iiuJ.1 4—^1 \ ^ jJjJ — 

Jjl^JLlj 4 __uL_j_JI 1—3 Jj- 1 4 j^ i«-JI CjLc.Lx_>JI J^L-iJL-i-ul 

. t ^ 4 j < j ^ I r> 1 1 

d I a i 4_j^ "3r ~>tl 1 CjLAJU cLsLxjI ^3 ^ - 1 —^.1 1 i"u J — 

J 5 U" Lj-^ . L^jLoI J Vi <*.l ^ 0 <wk >3-ll 4-^uljjJl 

u^jj ^1 \ (j iirti") ‘4-^iiVl 4 _C.j_x_»_x 

juC.Lc.u_) La-Lu (jl L aJ->-! ^Ij-stlLuul 

Cr i_x-UI ^L\ V ~ iuVI 4_3j_*_x Lt Ac. 4^pVl L)L_5u_JI C_)L_J_C. 
L_xlj i(> M-fu) ^3j_ X ^ (<—) it) j^J^LIoJJ 

<>X pjLj J! ur^ (0 

^jlj i J (JT l£. 4 -l 3 L^ Cjlj-i!uJ-a j 4 i^i~ > (<J i L^jlj^t 4 _l_JLc. 

. 4_lL) J 4_x_jJo j CjI j L^t JLx Ti^ VI «- 1 aj 
^ l^jl J j—>- j 4_uu! J jj! 4 a Lnll 4_u!j_Jll CjU>-j_<-a-ll j $ ]s\t — 
4_aL_£ LfcjLLsJ ^y-3 Jiw JU i4-jj 7 - > JI Cj I m i m ^J-X 4 <«1 U J 
i>jui ^j_x j . 4 uuljjJI 4 oln Lqj 3 J 4 jj-j^_^>JI CjI — wi-lXI 

<^UI -r l(k |jSVl -r . ^JIjjJI -) : JL* U £l^Vl 

.4_iC. j-3JI CjI oj « ,.SxJI -j-x JJLC. 1 ^ > n (jyliil 
4 j^- 5 c_>JI CjLcIi <11 4_j_jJL*J (_y3l >g.J ) , » Li J I ^jj^Ull ^j-u SL xj — 
I^JLX i j__j_l£ Jl_>. 4 4_uj1jJlI 1 4 3lr> <,x ^j_x 4 • 31 j_U xlj->-Vl 


T^ 


f V' • i - AUV 1 0 > 6 J\()i 



L 





CjUJI 


O-) dLtflJu^, 






{ . ' 1 11 ^ O' 0 - 4—3 o_aj * o^' (jr- 1 -^ 

i' ~ >-^L-lll fUJOdll j ti l S^JLfl <^JJ ^I^JL! 

Aaj VJ 4_fclsQ Bj j uaj o-4jJl JuJL>u <j-4 a~ t pi J t<Gjl_^J 
Cr^ 1 1 ' ^_lO> J, I pa d^3p-t l 4 -J-oJjlJ I £c_jj l pH I ^ [c. LU j <^>^. 

* (Sr* - ^ ""£“ (*■*) 0 "° ol < j r L^_JI cJLujI 

CjLcpa->JU oJufc 6^^ 6' ■ Ljt ,* “ « “J V d_g_rw 

( 3 ^ L- 4 -u J 1 JZA 1 C- 0 -L->J I {£ J Jfc ,><J 1 3 p "< d ^Ji BjljL-C, 
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